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[mi&g 1 1 IC*%t:\ C : 0.25%&T> Si : 0.08-2.0%. Mn : 0.5-5%. 
P :0. 008-0. l%mU ^oTfB(l)5*;£}itJE.U JW^e^it^Tirai^ 

IB 

[Si] ^1.7-27.0X [C] - [Mn] -2.6X [P] - • • (1) 
ilU [Si] , [C] , [Mn] [P] tt, -£*t-?**l£i^'POSu C> 

MnfcitfPO^pTg (SCS%) «r*i*-fao 

[w^2] ®*%-e. C :0.25%J^T\ S i : 0.08-2.0%, Mn: 0.5-5% 
. P : 0.008-0. l%mU tf>oTSB(l)5$;4:SIJS.U SWP^e* J: t£^l» 

/#J^±O#iaiSE't?460-600 < C<7)?aE^H4cjjn^ ; U z.<om&&Bxw&*%> 

IB 

[Si] ^1.7-27.0X [C] - [Mn] -2.6X [P] • • • (1) 
HU [Si] > [C] > [Mn] [P] t±. ^fr-etLfi^FOSk C, 

Mnfc J: tfP (Mt%) *jftl*1-&o 
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[0 0 0 2] 

[$£*?>*&#] 

[0 0 0 3] 

to&mm&mut * ^ * * o 

[0 0 0 4] 

*) > sjs&h- k * * &m&&m-ex> oil in b xm momm^m^m k & 

o 

[0 0 0 5] 

«6o § !<Z&LfzUm%Xl§mLX3:%,KmtiZ> - ^ <«SA1 (0. 

i~o. 2MA%mm **§ira LitwmmM&+ KMt-r - 1 -c«as „ 

[0 0 0 6] 
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frfefcfco i6o§e<7), *H«Kfc©#®«»#fcMU Fe^M^ii5^Fe-Zn£- 
[0 0 0 7] 

:0. 006©*% VXT<DM!&$kM<D I FflK Interstitial Free Steel) fcffiffi Lfc 
[0 0 0 8] 

££\ *fm$M.2-Q\±. ##KP :0. 010-0. 10@*%> Si : 0.05-0. 20K»% 

^|pJ±-T*ii:**ii^$*tTV^ 0 «rflBP*Jn«IJ2imo«l«i^Jifflb*: 
»£\ #1* t * m&t &R<0«3»tt^| *tfc ^1 M«*** o o 
[0 0 0 9] 

£feK> #^I3Tii, ##KC:0.05M>.25K4%Olg;&^&4£ffiU S 
b^U *7^>f #^m3nte 
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[0 0 10] 

[#f^» 1 ] 

#1^03163986-^^ 
[#HP»2] 
#^^2993404-^<2r^ 

[#fp:«3] 

#fJ2001-335908-^<2r# 
[0 0 11] 

[0 0 12] 

mm £ * /c & o^m 

1. K4%"C> C :0.25%J£1T> Si : 0.08-2. 0%> Mn : 0.5-5%. P 10.008 
~0.1%£^U ^oTIB(l);££fi$jS.U m^me&£V7fl$&7f® 1 Mfrb% 

IB 

[Si] ^1.7-27.0X [C] - [Mn] -2.6X [P] •••(!) 
1IU [Si] , [C] > [Mn] idXZf [P] ii> Zti?ti<m®i*<7)SU C. 
Mnfei^PO^* («*%) «r«l*i-^o 
[0 0 13] 

2. Ii%T% C :0.25%mT> S i I 0.08-2. 0%. MnI0.5~5%> P : 0.0 

o8~o.i%*-^wl, ^oTiB(D^:^aj£ts num^nx^mm^m.m^h 
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^nm^mn^i-z^ ^itiEf&j&oi&s&ji&u B\zm^x2ox;/®&±<o 

IB 

[Si] ^1.7-27.0X [C] - [Mn] -2.6X [P] •••(!) 
iiU [Si] . [C] % [Mn] [P] te, ^tt-TtLil^OSi, C, 

[0 0 14] 

[0 0 15] 

C : 0.25%JJIT 

m £ if Si ^Mn#^TS5rliJn ittix.(f<J:^ 0 

[0 0 16] 
Si : 0.08-2.0% 

z-t)\ *^-cii, si£. $a£&ft1-&*!it"efc<, ilWoiitw^i 
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mZ*t2>b^dfflm&&&o ict, Si^£*ii0.08-2.0%£-r&o 

[0 0 17] 
Mn I 0.5-5.0% 

o Mn^*^5.O%^0x.T^ijnt-^>t. ^<^nl14^SI14£*i&? 

Mn^PinlteO. 5-5.0% i^&o 
[0 0 18] 
P : 0.008-0.1% 

pit, fliosMtxarc**^ mL^m^&fm%mx\ &&ik%.i&*Mm 

2>o Ltf>U ii^^P^i^^^lci&M^^:^^^. ^Ultll^lS 

E&teO. 008% £: 1-^>o 
[0 0 19] 

fa 

[Si] 2sl.7-27.0X [C] - [Mn] -2.6X [P] •••(!) 
tU [Si] . [C] > [Mn] &£V? [P] (±, *timmU*<DSu C, 
Mn^si^PO^* (SC*%) *±mir& 0 
[0 0 2 0] 

i^5£Efl$e<^£\ ift&WfcaiJfrfcCU Mn> P&itFSiSr^djn-f 2>o %:tih<D 
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* Hasans; (feo^wn) *rai^ica*t-&tw«±iuitt^*iWLfcJiS: 

[0 0 2 1] 

&±M^tzmttmfo*V>)&fr&ft<7>ru Nb> V> N, AK Cr, M<x Cu> Nk Ca 
[0 0 2 2] 

*tffl3KO?l^3fi$ttx JIS Z2201fc&£$*Lfc5WW^*tefflU JIS G3302K 

[0 0 2 3] 
[0 0 2 4] 

2|c|&We»±, * o § m t ««O#®*«0. 5 ,u m &T?> y n m£k±<Dl& 

[0 0 2 5] 

ftftfcUU 0.5//mmTOt°^^T*10nmmii^^^>MtHl£i^-rtL}f N #IC 
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[0 0 2 6] 

sem) £**ira*£&&^;i&jia*TOflNt (tem) Kx&mwmm-r&zt 

[0 0 2 7] 

0.5//m) H$^f ^>Mttt:$)^#2i:, £<^2 OMfllt^tLfti 

*5$****>*5v^itlw*&2ooUj3^ 4 fcfcBolttiiU £ *t£> 2 ooilj 3 , 
4M*S$*IfiJ^«l5^U^li:«imJi«:tfy'f-PfcU 1>rfB2 oc^lil 3 > 4<*H*> 
i&V^Ollj 3 fc^2 om«rW$^|R|H«SfeL/tlWWe«*SI« D t LTlr? - t 
tn o iO«05g^=£rffiv^ Szi^^L (^Jx.i^0.5yum) ©*-Cj»$ D*«10 
n mJeJL±"C*tLif N 0. 5^ mJ^TO tf y f - P "C10 n mJ£JLtO$t£ D OMH&IHia 

[0 0 2 8] 

ilU ^H^-eti, 10//mS£oa6o£8frM£^mS£L (0.5^m) fo^ 
#JLT20Wm^t> ±^O0.5/zm^TOVf^^-p-ei0nmJ^±O 

T5sffK ^a»sc (20x5=100) \ztti-&Mm$m*w&zmirz>im%ti<D 

oil JMBj&*0. 5^ m^LTO IfyfP "CIO n mJeilJiOai$ DO«bffl*D£l 

[0 0 2 9] 

[0 0 3 0] 

&&4tmW&$&#>-z> %m<VW-Z : 3—15// m 
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. fto§Jf <7>J¥$/6n5//mJ: l) *>JP< LT%. l»^tt<7)^^_L<7)|fi]±^jm(±^ 
[0 0 3 1] 

^ 00 £ «r. * o # ^7^ft^^ 1ST, el> 7 e y ?j x )v/m 

[0 0 3 2] 

fto £**«>Fe^£2P 8-13% 

o — fto§«ffOFe'g'^rBp3& s 13%Sx.-C»±x fto£Jffcil«tf>#lBKffiSt'e 
Hfev^Fe-Zn^ffl (flflxtfrffi^riffi) ^JgKJP<5£J&U ftolftit 
Ol^ffiOHfePttiSbS-t^^ftif* t < *v^c,-C*^o 
[0 0 3 3] 

*<0FeK«<Oj»'T?2b , K ¥*&Fe^^C5itt?ab*o fto §JB"t»OFe#^«: 
I CP (Inductively Coupled Plasma) l&jte^^Hr^lfflfe'tfU* 
[0 0 3 4] 

■C^^o f tz. $u&i±> ft^Wfc<&BB#"?3^$*t*^ ^6«J ^{±460-600 
t«t-|,^o ilU AiS. (#!!*. i£520@~600lC) ■C-&^iknMD«4r1fofc» 
£\ fto §H hM<75^M;c^@-fIfev>Fe-Zn^ffi (^Ox.»f rffi^riffi) ^ 
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[0 0 3 5] 

za3$j9t-c46o~6ooroza^Htwiniift u - <z>fln&ffijR^«#i-*^ft#yffi : S: 

[0 0 3 6] 

fraoid^ iglllffii&fc^ &7C#ffl^*T-$fr&Kl±750~900 , Ce 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 
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[0 0 4 0] 

:o.oi~o.5voi%, m& : -20~+20'C£'g-*, 5£» ? S»^&*k iajS:30 

0~500W#H^$KI-e&&o Sfc, «xte£H£C«±> : 3~20vol%£ 
[0 0 4 1] 

^v^-c% ±iaom^tt#ffl^^^800t:^<7)Jtw^(7)~^nM 

j^fPlit & i t T § & o 

[0 0 4 2] 
[0 0 4 3] 
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[0 0 4 4] 

^(i450~500*C@E, *>o §^ftmt$<^^f*«J^l*^&o il^^ 

t< u ^o^^oAijftjgjio.^-o.isgaro^-r^^^-e^^o mu §a 

[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

[^»J] 

oTJ¥S : O.7mm<7)}£2£i0^ U : -30*0?) 3 %7fcfl£^rt &M3t# 
H^^^M^rt-egSOt:^— ^cJpii^S^^fVN <I>S I 70mm, : 180mm K 
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mi] 



® 






I.7-27.0X [C] - 
[Mn] -2.6X [P] 




HBP*? 


No. 


c 


Si 


Mn 


P 


(MPa) 




A 


0.002 


0. 1 


1.5 


0.02 


0.09 


450 




B 


0.01 j 


0.3 


1 


0.07 


0. 25 


480 




C 


0. 007 


0.1 


2.2 


0.05 


-0.82 


460 




D 


0. 03 


0. 08 


2 


0.01 


-1.14 


500 




E 


0.002 


0.5 


1.5 


0.07 


-0. 04 


470 




F 


0. 08 


0.08 


2 


0.01 


-2. 49 


640 




G 


0.05 


0.3 


0.5 


0.06 


-0.31 


500 


mm 


H 


0.15 


0.09 


0.7 i 


0.02 


-3.10 


480 




I 


0.1 


0.25 


2.6 


0.06 


-3. 76 \ 


815 




J 


0.003 


0. 25 


2 


0.01 


-0.41 


480 




K 


0.16 


0.09 


0.8 


0.01 


-3.45 


530 




L 


0. 25 


0.09 


2 


0.012 


-7.08 


1010 




M 


0. 04 


0.09 


3 


0.01 


-2.41 


805 




N 


0.003 


0.08 


0. 56 


0.01 


1.03 


330 




0 


O.003 


0.16 


0. 34 


0.065 


1.11 


390 




P 


0.003 


0.07 


0.5 


0.04 


1.02 


340 




Q 


0. 002 


0.13 


0.5 


0.04 


1.04 


350 




R 


0. 008 


0.13 


0.75 


0.09 


1 0.50 


400 




S 


0. 08 


0.05 


2 


0.01 


-2. 49 


605 




T 


0.01 


0.1 


1 


0. 075 


0.24 


450 


vctm 


U 


0.004 


0.03 


0.14 


0. 021 


1.40 


340 




V 


0.08 


0.07 


2 


0.01 


-2.49 


630 




W 


0. 002 


0.1 


0.1 


0.01 


1.52 


275 




X 


0.01 


0. 1 


0.45 


0.01 


i 0.95 


410 




Y 


0.12 


0.02 


1.5 


0.015 


J -3. 08 


690 




Z 


0. 08 


0.05 


1.5 


0.03 


-2.04 


785 





[0 0 5 0] 
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: 5%7K#+M5t : -35*0 
am : 750t: 

[0 0 5 1] 

i&ijflj& : Zn+0.14R4%A1 (Fel&^P) 

iSS. : 460T: 

*o§l$0«i& I 460t: 
[0 0 5 2] 

^?>*Lfe»tt3EI&i6oii|3Rl±^ ibo^m^Kkl : 0.2-0. 5®fi%> Fe:0.5 
[0 0 5 3] 

[0 0 5 4] 

mm, »e>tt^^<k»ifciE»*o#flMRo % #>o£ji oj?£. #o£ji t^Fe 

[0 0 5 5] 

# h tltz&&im®M§&tt> o § £|& lC:fclt&*6o#Jl£ £«<a#® £ , SEM (T 

ttSHRffU ^$lil©f®Ktt-f &^&[S£b (0.5/z mJ^TO y ^lOnnOJUiO 
0^i6^i^tfIWEIfli^ (%) tUo 
[0 0 5 6] 
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// m) <h L- /^o 
[0 0 5 7] 

#^ft£^#lfcMli&$&#o ita^o&o iff*. /fvt^-AD ^)Sit 

ICP§m^frffim'?#><=>&m$><OZnt¥eZ%MLfrffiL, (Zn+Fe 
) 5E*^i-*FeK*OW^*i6o§S(t>OFe^^ (%) t Ltz 0 
[0 0 5 8] 

(*oS«#ttlOfMB) 

&fc*Lfc^ftMfcl[|&ie>c> Zmfofrb, <m I 40mm, S£ : lOOmmOfi^ 
fi-fcSODffiU tnA'/f-y (-f^r/I, ipS:24mm, : 50mm) Sr. 

^>ftatiteU 0 «^UfcZQ*^>>Jfc«rfl*«W-«:*tift$ (lm) 

[0 0 5 9] 

<*6o 1 OW«m> 

© : (# y ywl : 500MT) 

O 500j®x.ioooJ^T) 

a : *=>-*?jf& (* h«c : 10000 x.30oomT) 
x (a* >h&:300Qjex.) 

[0 0 6 0] 

nbfrtz&MVmflkW§!k*b<o %mWLfrh, ipl : 25mm, : 80mmOfit§tHr 
&2$:1j0l?ffiU I 550KH (>x i^tl^ 24B#H^T 
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lK&tk&t>*t2>o 3g*#J6t*E-56 (-9"V9>fX MSI§S0 fcftffl U 

•9—7 (^0.15mm^SUS304M7-f^-) LT»««Iff * «rWI)W-45T— 

ox;<Dmym*20frmmMLtz^ t-vy?? (Ammmm -e^so* 

[0 0 6 1] 

<3l3RtW3M<DfHB**> 

© : mmtf<mmttst : 90%j®) 

O : Aff (36m#o5iJKWJt : 80%®, 90%JtTF) 
^ : (afetfc#o3ftK*tJfc : 6O%0, 80%J^T) 

x : (mmu<wmn& : 60%&t) 

[0 0 6 2] 

<«^JR«>»Hiaft*> 
© : A£F 

^:^>7FJl (#o#*/S!«#lS<*>-&^«!) 
x (*6o§Jf/$3&#W^®-efH)$i) 

[0 0 6 3] 

muvwffix^ m-t &ztz nm-t & um&& kx-^x k #> -> § m t 

[0 0 6 4] 

06 o lfitt3(0'M) 

^bKtz&&it&Wm$kftv%mW^h, ^ :70mm. I 150mm <D^M 
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M-^^HiU Riflf**: 550KH fc«ftLfc&, 24B#F^3lT^ 

lQt L^ff^llh^^-r^^- Fft§#Ml2Hl£ttU *°>^13T~»1£#9 £^ 
W10c7)?L^#ffi-t^- hie ioTn^Mlc^i-^^m^llifetTto £33, ^ 
Mi2^M(i^m^^# ioooows^-ewai3 «t W^Mt^Yf 3§£^!i& t tz 0 
Lfomz-tJFteUknt U *°>^jgm00mm/mint Lfc<> 
Jftfl&Lfc^ MUz-tn^y--^ 41 :24mm) &J£l9fttf, PJ 

[0 0 6 5] 

< A6 o £ # 3 <DiFlffi*m > 
© : m'&& * > M& : 50&T) 
O : (# * v hifc : 50®xioo^.T) 
a : (# * > h Be : ioo0£3OOJJJLT) 

x :7F& (#*^h»:300je*.) 

[0 0 6 6] 
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W21 



















mm 
















mhumsj 






«&2 






No. 


m. - 


rc/s) 


(t) 


(s) 


(ub) 


(oass%) 


MS 

(%) 


3&1 


mm 
m 


i 


1 


A 


20 


480 


15 


6 ! 


11.0 


65 


0 


Q 


© 


0 




2 


A 


25 


490 


10 


3 


10.5 


30 


0 


0 


0 


© 




3 


A 


25 


490 


23 


6 


12.9 


70 


0 


0 


0 


o 




4 


A 


30 


520 


25 


14 


11.0 


60 


0 


0 


0 


© 




5 


B 


25 


490 


10 


7 


9.2 


15 i 


© 


0 


0 


0 




6- 


C 


30 


510 


15 


11 


10.5 


40 


0 


© 


0 


6 




7 


D 


25 


490 


10 


9 


10.2 


20 


0 


0 


0 


0 




8 


E 


30 


520 


9 


7 


10.2 


50 


0 


0 


© 


© 




9 


F 


25 


490 


15 


9 


11.5 


40 


0 


0 


© 


© 




10 


G 


20 


470 


25 


6 


10.9 


60 


© 


0 


0 


0 




1 1 


H 


35 


520 


15 


6 


11.9 


20 


0 


0 f 


© 


0 




12 


I 


20 


460 


10 


4 


8.9 


15 


0 


0 


0 i 


o 




13 


J 


25 


490 


IS 


7 


9.9 


30 


© 


0 


0 


0 




14 


K 


20 


460 


30 


7 


10.5 


20 




0 


© 


© 




15 


L 


25 


480 


20 


6 


10.8 


20 


© 


0 


0 






16 


M 


35 


560 


4 


5 


9.8 


20 


0 


© 


0 


© 




17 


N 


20 


520 


20 


12 


12.5 


5 


I A 


A 


0 


X 




18 


0 


20 


520 


25 


10 


12.3 


5 


A 


0 


0 


X 




19 


P 


20 


490 


15 


6 


11.5 


5 


A 


A 


X 


0 




20 


Q 


20 


520 


20 


8 


12.5 


5 


X 


A 


A 


A 




21 


R 


20 


490 


25 


8 


11.2 


0 


A 


X 


X 


| A 




22 


S 


i 30 


500 


20 


10 


12.5 


0 


X 


X 


X 


X 




23 


T 


20 


520 


15 


7 


12.2 


0 


A 


X 


A 


0 




24 


U 


30 


510 


8 


7 


10.2 


0 


X 


X 


X 


A 




25 


V 


30 


480 


15 


8 


9.8 


0 


0 


A 


A 


0 




26 


W 


20 


490 


20 


7 


12.8 


5 


A 


O 


0 


A 




27 


X 


20 


480 


12 


10 


1 9.3 


0 


0 




A 


0 




28 


Y 


35 


490 


12 


7 


10.3 


0 


X 


X 


X 


A 




29 


Z 


30 


470 


22 


9 


11.1 


0 


X 


A 


A 


X 




30 


A 


15 


490 


25 


12 
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